Acrolein induced both pulmonary inflammation and the death of lung epithelial cells.
Acrolein, a compound found in cigarette smoke, is a major risk factor for respiratory diseases. Previous research determined that both acrolein and cigarette smoke produced reactive oxygen species (ROS). As many types of pulmonary injuries are associated with inflammation, this study sought to ascertain the extent to which exposure to acrolein advanced inflammatory state in the lungs. Our results showed that intranasal exposure of mice to acrolein increased CD11c(+)F4/80(high) macrophages in the lungs and increased ROS formation via induction of NF-κB signaling. Treatment with acrolein activated macrophages and led to their increased production of ROS and expression of several key pro-inflammatory cytokines. In in vitro studies, acrolein treatment of bone marrow-derived GM-CSF-dependent immature macrophages (GM-IMs), activated the cells and led to their increased production of ROS and expression of several key pro-inflammatory cytokines. Acrolein treatment of macrophages induced apoptosis of lung epithelial cells. Inclusion of an inhibitor of ROS formation markedly decreased acrolein-mediated macrophage activation and reduced the extent of epithelial cell death. These results indicate that acrolein can cause lung damage, in great part by mediating the increased release of pro-inflammatory cytokines/factors by macrophages.